 Geriatr Psychiatry 2006; 14:6-20) 
of healthy aging question the popular notion that aging invariably involves a decline in functioning and quality of life, and point toward factors that can increase individuals' "health span" as they enter later life. 6, 7 However, at present, there is little agreement about the optimal definition of successful aging nor its measurement 1, 3, 4, 8 despite a clear need for consensus to facilitate effective promotion of public healthy-aging agendas. 8 The World Health Organization, 9 the White House Conference on Aging, 10 and the National Institute of Aging 11 have stressed that healthy aging goes beyond avoidance of disease and disability. Yet, further agreement on what factors constitute successful aging is surprisingly limited. The prevailing model, advanced by Rowe and Kahn and used in the MacArthur Research Network on Successful Aging, 6 ,12 characterizes successful aging as involving freedom from disability along with high cognitive, physical, and social functioning. Other ways of defining successful aging involve the degree to which elderly individuals adapt to age-associated changes, 13, 14 view themselves as successfully aging, 15 or avoid morbidity until the latest time point before death. 7 There is considerable debate as to which components are essential to the definition of successful aging and which are overly restrictive or even possibly "ageist." 16, 17 Furthermore, there is no consensus about whether successful aging should be defined objectively by others or subjectively by older adults themselves or about which components are necessary and/or sufficient. 1, 4 There is even no agreement about the term to be used, with descriptors ranging from "healthy aging," 2 "successful aging," 6, 13 "productive aging," 18 to "aging well." 19 Previous reviews on this subject have examined the history of the concept, 1, 3, 20 the prevalence of successful aging, 21 its components, 4 and/or its determinants. 2, 4 We restricted our search to data-based studies that examined successful aging as a dependent variable as in Peel et al. 21 and evaluated the factors that influence the reported proportion of successful agers. We also categorized and examined the frequency and measurement of the various components used in these definitions. Although Peel et al. 2 reviewed the behavioral predictors (e.g., smoking) of successful aging, no reviews to our knowledge have systematically examined the strength and consistency of the demographic, psychosocial, and biomedical correlates of successful aging as an operationally defined, dependent variable. Finally, we examined the methodological issues that contribute to variability across studies in an effort to identify potential barriers to advancing this critical field. We hope that this review will introduce geriatric psychiatrists to the empiric literature on successful aging, highlighting methodological issues, summarizing the state of the evidence, and providing recommendations for future research
METHODS

Data Sources
We searched the following databases: PubMed and www.scholar.google.com using the following terms: successful aging/aging, healthy aging/aging, productive aging/aging, optimal aging/aging, aging/aging well. Next, we used the "related articles" function on the PubMed web site and examined reference lists from published articles to obtain additional papers.
Selections of Definition of Successful Aging
We restricted this search to only those articles that were published in English in peer-reviewed journals that met the following criteria: 1) Reported quantitative data from adults over age 60; and 2) Used an operationalized definition of successful aging as a continuous or categorical dependent variable. We did not restrict our search to definitions that had more than one component, like in some previous reviews on this subject 2, 21 ; we included studies that expressed an intent to study positive outcomes in aging.
Correlates/Predictors of Successful Aging
Among studies that reported correlates of successful aging, we assessed both cross-sectional and longitudinal predictors of successful aging. We determined the frequency of predictor variables that were significant in relation to the different definitions (markers) of successful aging separately examining consistency among predictors across the various definitions. When available, we reported odds ratios for associations of independent variables. We categorized variables as demonstrating an association if the 95% confidence interval of the odds ratio did not include one. 22 When multiple analyses with different numbers of control variables were presented, we reported the analysis with the most complete model tested. When correlates were presented separately for men or women 23 or in different levels (e.g., levels of physical activity 24 ), we reported the range of odds ratios and the lowest and highest values in the confidence intervals. We categorized the predictor variable as mixed/nonsignificant if 1 was included in this range. Finally, in longitudinal reports when separate analyses were reported comparing successful agers with survivors and all cases, 25 we reported the values for the comparison to survivors (given that only a few studies included comparisons with deceased participants).
RESULTS
Our database search of English-language articles from PubMed yielded 407 articles for "successful aging," 490 articles for "healthy aging 12 for "productive aging," one for "aging well" or "robust aging" (We also found 51 articles for successful aging and 91 for healthy aging.). Duplicate articles from these searches were eliminated; reviews were excluded (N ϭ192), as were qualitative studies on successful aging (Nϭ9) and those that included adults younger than age 60 (Nϭ2). After also examining reference lists from previous reviews, [1] [2] [3] [4] 21 using related articles functions on PubMed and www.scholar. google.com, and adding two papers in press in the The American Journal of Geriatric Psychiatry, we found 28 articles that met our search criteria. One article provided two definitions 16 Epidemiologic Studies of the Elderly 27 ). These were community samples of older adults, although some samples included institutionalized persons, 23, 25, 28 whereas some specifically excluded them. 24, 29, 30 Some studies excluded individuals if they could not provide a proxy. 31, 32 Of the 27 studies that included categoric operationalized definitions, mean sample size-weighted proportion of successful agers was 35.8% (SD: 19.8, median: 34.0) (Figure 1 ). The range of proportion of successful agers varied greatly, from 0.4% 33 to 95%. 34 The interquartile range was 31% (19%-50%). The proportion of successful agers was inversely rated to the minimum age criterion of the study samples (ranging from age 60 -85; rϭ -0.526, p Ͻ0.001) and the number of components in the definitions (ranging from 1-6, rϭϪ0.726, p Ͻ0.001).
Components of Successful Aging Definitions
We categorized the components of these definitions into 10 different domains, each measured in varied manner from self-report to performancebased and other objective indicators ( Table 1 ). The average number of components per definition was 2.6 (SD: 0.4, range: 1-6). The most frequently appearing component was disability and/or physical functioning (26 of 29), generally measured by self-reported activities of daily living (ADLs) and less often instrumental activities of daily living (IADLs), objective performance (e.g., ability to walk a quarter mile; grip strength). The next most frequent component was cognitive functioning (13 definitions 
Predictors of Successful Aging
A number of independent variables were examined for their relationship to successful aging as the dependent variable (Table 2) . Across the various definitions, the frequency of significance of predictor variables was assessed in relation to the different definitions of successful aging separately. Effect sizes Ͻ1 disability in pushing heavy objects, stooping or kneeling, lifting a 10-lbweight, climbing stairs, walking half mile, doing light housework and semitandem balance for 10 seconds and standing from seated position 5 times in 20 seconds 42, 43 Nagi Scale (none or one difficulty) 23, 42 Number of steps to take a 360°turn as fast as possible without risking a fall Above median on figure analogies, letter series, and practical problems 64 Self-reported ability to remember without difficulty and no wordfinding difficulty 16 Self-rated memory, learning ability, agility good or very good 63 Life satisfaction/well-being 9 Top 33% or Ͼ6 on Cantrill Ladder; GDS Ͻ 4 15 No depressed mood 63 Neurgarten 20-item scale Ͼ14; never or rarely lonely 29 Generally happy, contented, and unworried 59 None or one depressive symptom (CES-D) 33 Geriatric Depression Scale-15 Item Ͻ5 (i.e., odds ratios) reported in Table 1 varied depending on: 1) the characteristics of the comparison group relative to the successfully aging group (e.g., diseased, all other subjects, both); 2) the variable definition (e.g., current smoking versus pack-years of smoking); 3) the other variables entered into the equation either simultaneously or as control variables; and 4) the time of measurement relative to the measurement of the successful aging construct, contemporaneous or longitudinal. Furthermore, studies most commonly reported odds ratios, yet some reported relative risk ratios or means and standard deviations. Despite differences in methods used, several interesting trends emerged. We defined evidence for predictors/correlates as "strong" if there were four or more studies reporting them and 75% or more found a significant association. The most consistent predictor of successful aging was younger age (i.e., closer to age 60) with 13 of 15 studies reporting a significant relationship with younger age to the probability of successful aging. Other "strong" predictors were related to health such as absence of arthritis (three of four), hearing problems (four of four), better activities of daily living (five of five), and not smoking (nine of 12).
"Moderate" support, which we defined as 50%-75% of four or more studies, was found for higher exercise/physical activity level (six of 10), better selfrated health (seven of 10), lower systolic blood pressure (two of four), fewer medical conditions (four of seven), global cognitive function (five of seven), and absence of depression (five of seven). "Limited" evidence, defined as the minority (Ͻ50%) of four or more studies, was found for higher income (four of nine), greater education (four of nine) current marriage (one of 10), and white ethnicity (two of seven). In addition, gender was inconsistent across reports. In general, other psychologic variables, biomedical markers, and social/productive activities were examined in too few studies to measure their strength.
DISCUSSION
We found considerable variability among the studies of successful aging in the proportion of subjects meeting operationally defined criteria, the domains that constituted definitions, how these domains were measured, and in the independent variables examined in relation to successful aging. Nonetheless, most investigations based their definitions, in part, on absence of physical disability/physical perfor- mance and, to a lesser extent, on absence of cognitive impairment. Approximately one-third of the elderly subjects sampled met researchers' criteria for successful aging. We found fairly consistent relationships between successful aging and younger age (i.e., being "young-old"), not smoking, physical activity, better self-rated health, and not having diabetes, arthritis, or cognitive impairment, and few relationships with demographic predictors. The reported proportion of successful agers ranged from 0.4%-95%. Several methodological issues contribute to this variability. One source is the definitions. Similar to Phelan and Larson, 4 we identified several unique components within these definitions. Outside of disability/physical functioning and cognitive functioning, domains were varied, including subjective health and well-being, social functioning, and personality characteristics. Thus, variability in proportion of successful agers was partially attributable to differences in content (and number) of components. Not all articles reported proportions meeting criteria for individual components; however, articles that did not include disability/physical function in their definition reported higher proportions of successful agers.
Another source of variability was the sampling and measurement of successful aging. Studies differed in the "unsuccessful" group that the successful agers were compared with such as all others in the sample or an impaired group. However, most studies did not take into account the effect of mortality and, as such, only provide insight into factors that influence successful aging among survivors. Therefore, a predictor variable (e.g., gender) may not be associated with successful aging in this review, although that predictor may strongly relate to longevity. Although productive activity 42 , and ancestral longevity 19 ).
a majority of samples were large community cohorts, some restricted sampling to noninstitutionalized elders, and others included only those who could provide a proxy informant. In addition, studies varied as to whether successful aging was categorized based on cutoffs (e.g., no ADL disability) or percentiles of the sample (e.g., percentile on a disability scale). Thus, even comparing studies within domains (e.g., cognitive functioning) indicated by the same measure (e.g., MMSE) was difficult.
A final cause of variability may be a bias toward studying negative outcomes. A majority of the reports were designed to study the development of pathology or functional impairment in aging such as cardiovascular system 32 and not maintenance of positive or desirable states. Some measures used had ceiling effects (e.g., MMSE), and measures that assessed for positive psychologic phenomena (e.g., resilience) were often lacking. Therefore, researchers likely developed composite definitions of successful aging post hoc and based them on the absence of impaired functioning. The prominence of these kinds of definitions may arise from lower perceived clinical need to identify and attain consensus about a phenotype of successful aging as opposed to frailty in old age. 35 Despite the differences among these definitions, there were several common findings across the literature. The mean proportion of successful agers was 35.8% (SD: 19.8), which suggests that a sizable minority of older adults was characterized as successfully aging. Disability and physical functioning, in particular ADL performance, appeared in nearly every definition, which likely arises in part from the popularity of the Rowe and Kahn 12 model of successful aging. The prominence of disability contrasts with findings from qualitative studies in which older adults were asked to either rate the essential components of successful aging 15, 36 or respond to openended queries about the definition of successful aging. 37, 38 Older adults more commonly endorse social engagement and positive outlook toward life rather than physical health status.
Several variables emerged as consistent predictors of successful aging. The most consistent predictor was being "young-old." Furthermore, studies with older minimum ages of their samples reported lower proportion of successful agers. Given the centrality of disability/physical functioning to these definitions, it is not surprising that the proportion of successful agers declines with age. 39 Other variables found in four or more studies and significantly related to successful aging in 75% or more of those studies reporting associations were health-related variables: absence of hearing problems, arthritis, and disability. In addition, not currently smoking related strongly to successful aging, supporting the belief that it is never too late to quit smoking. 40 Moderately strong relationships (significant in 50%-75% of studies) included better self-rated health, further confirming the validity of elderly people's appraisal of their health as a predictor of outcome. 41 Global cognitive functioning was related to successful aging, yet more fine-grained neuropsychologic measures were reported in too few studies to measure their consistency. 42, 43 It will be important to ascertain which neuropsychologic domains are most related to successful aging. 44 Moderate support was also found for greater physical exercise, lower systolic blood pressure, fewer medical conditions, and less severe or absence of depression. Although these identified relationships make intuitive sense, it is encouraging that potentially modifiable predictors (e.g., smoking, exercise, and depression) had bearing on whether individuals were classified as successful agers. Further encouraging was that these relationships were identified as predictors of long-term successful aging as well as concurrently. Thus, the proportion of individuals successfully aging (as defined in these studies) could be theoretically altered behaviorally, although the effectiveness of health-promotion programs so far has been limited. 45 Interestingly, demographic variables, including current marital status, female gender, and ethnicity, typically did not relate to successful aging. Investigators have reported a relationship between each of these variables and mortality 46, 47 as well as rates of disease and disability. 48 In addition, income and education were not consistently related to successful aging, each of which is a resource that predicts positive health status in longitudinal studies of older adults. 48 One potential reason for the lack of association with these variables and successful aging may be sampling bias; that is, older adults with lower educational and economic resources may be less likely to participate in these studies. Another more intriguing possibility may be that when composite outcomes are used (i.e., successful aging definitions), the effect of demographic and socioeconomic indicators is lessened compared with individual variables. Coupled with the observation that some variables did correlate with composite definitions suggests that researchers should investigate the differences in strength of association between individual and composite outcomes within the same study sample.
The results of this review suggest several directions for future research on successful aging:
1) The disconnect between these operational definitions, lifespan developmental theories, and older adults' definitions of successful aging indicates the need to expand these primarily biomedical definitions in the larger studies to more "biopsychosocial" definitions. 49 The incorporation of lifespan developmental theories to large-scale studies of successful aging such as the selection, optimization, and compensation model 13 has been limited. Efforts to integrate developmental theories (e.g., measuring perceptions of change in social relationships), findings from qualitative research with older people (e.g., measuring optimism or well-being), and psychosocial factors identified in samples of centenarians may broaden the scope of successful aging research toward a more biopsychosocial approach.
2) The ideal definition of successful aging should be acceptable to clinicians, researchers, and older adults alike yet is likely dependent on the research question. A majority of the papers defined successful agers as older adults whose health status was similar to that of younger people or functionally ideal aging ("escapers" of physical illnesses and disability 50 ). Another possible phenotype, likely representing a larger number of elderly people, is that of people who experience disability/chronic illness but maintain cognitive functioning, life satisfaction, and social engagement (e.g., "survivors" of physical illness and disability 50 ). Understanding adaptive processes by which older adults preserve well-being amid physical functional losses would inform preventative interventions. Thus, determining the phenotypic characteristics of both survivors and escapers is important.
3) With regard to operationalizing successful aging, studies should report proportion meeting criteria and associations with components of successful aging as well as composite definitions, because the domains are more often agreed on than any particular combination. Researchers should note that the greater the number of domains included, the more restrictive the definition of successful aging. Each subsequent domain should increase the predictive validity of the composite definition. An alternative may be to use flexible definitions such as requiring three of five dimensions, similar to that proposed for frailty. 35 4) Some predictors of successful aging have received little attention but could greatly advance this field. Examining the effect of genetic markers such as single nucleotide polymorphisms (e.g., APOE alleles) 51 or telomere length, 52 in relation to successful and unsuccessful groups could be highly fruitful, paralleling genetic research on exceptional longevity. 53 There are also emerging methods for measuring cumulative risk such as allostatic load 54 that may predict substantial variance in successful aging. Understanding "access" to successful aging will also be important such as opportunities for health care 55 and good nutrition. 56 Finally, there are sociologic and psychologic variables that have received less study but are identified by older adults as integral to successful aging 37, 38 ; among them are positive spirituality 57 and resilience. 58 In summary, there have been multiple ways in which successful aging has been operationally defined, measured, and predicted with some consistent and some variable results. Nevertheless, this literature has paved the way for future studies of successful aging. Prevention of disability and cognitive decline are of paramount interest for successful aging, and studies in this review offer evidence that healthrelated practices (e.g., smoking, exercise), chronic illnesses (e.g., diabetes, arthritis), and subjective health are more robust determinants of successful aging than are demographic or socioeconomic factors. Critical next steps are to attain consensus on the phenotype(s) of successful aging and to expand the scope of predictors studied to enable basic science to examine its biologic substrates and for public health initiatives to address the factors that encourage healthy aging. 
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